®B*B4*I*ff(JP) ® * ft tt M & H 

@&m&Wf&m (A) PH60- 101998 

©Int.Cl/ Bk»B2^ ffF^36«#^ @2#§ ^60^(1985)6^6 8 

H 05 K 7/14 6428- 5F 

3/40 6679- 5 F 

m&m* im* zm*>& 2 (£4 jo 

@4£ P PS 58- 209722 
@ttJ ffi PB58(1983)11^ 7 B 

®& 38 * * - ^KjR«fflSI5^JPBr*«l992»% 



sa KB * 

— »3&£^ /v*- A'AS x *;*:t>gB£> 
y ^ ^- — i>„ 

3. fifo BE * ^ * — fiR^^* - ^ cd ^5 y K SB 
ft t teAtiiil t? y#'N y ttStLX^* Cti 

s< zr — V> „ 

♦ 



- a- <!: ^ y K»» £ AUiJtt * y £ k:/> y ^frtf-fc 
*£688fcr » -f 7 >f 4 y/< C ^y^'J y 

rttfii &-c* < ft 8oo "c t ^ ? asa-c tr 



-443— 



1MKI60-101M8 (2) 



V>&tt$ft&tZ&m<OfI&Jh l ) * K * y ^ - 4 i" 

y - ^c>$cj6*i?fc3£&#*r & c: £ m 

< sfcSS 88 *c*»^ S£#e<d -fe ^ t ^ ^ ^ 
s^ti^Atu^tt^ -tojif&fcu -fe 



r 



^ 4 v /< * * - & & &k&-r 2> t £ aW "C £ * • 

i-wv. — — - — — — ^^^^^^^^js 

^m-rmwim^T^ & * & 2 a* tnrcfcrj&c-r* 



-444- 



MM60-101991 (3) 



jgg/g I® ^ * n ^ * <D Trjtit *to 0 



¥Uj£;0*fea* *7t. BCIB tr z, — 5 ft 
ti *c x i> fc tr ^ *iK^«:Bt3»^- 

x 5 k: tr yco^ffl-r* ->-r%x<. 6 Hie 

x 5 fc tr ^©*[KI3Bk:*> -r * x io 0 i^fn 

fc^ScKX j»«-a*?f*e> tr ffi 



^ raffia* tr ^ o am a k: x t> as;*:^- * & 

* -C 41 X lo* r? ^BI^^JSc 

>*^»J^ d> — w -fa &z 



2 ^ ^ * — 

4 tr 

5 ^©^:^^s^ 

6 #ih/0#& ( *y^< ; 

^ « ffl - ^ 



-445- 




t-44 



Japanese Unexamined Patent Publication No. 60-101998 

[Page 2, upper left column, line 13 to left below column, 
line 14] 

At first, in the present invention, the characteristic 
feature is that a printed substrate for wiring made of an 
organic resin material without using a conventional 
ceramics substrate. This is because, there has been the 
problem that the ceramics substrate has a disadvantage to 
catch up with a trend in downsizing of electronic 
components, and operations for mounting of the various 
electronic components such as a frit jointing and joining 
to the above pins become being complicated and expensive. 
Therefore, the printed substrate for wiring made of a thin 
and light weighted organic resin material is used. 
Further, if the pins are fitted in the through hole of the 
substrate by a fitting method such as caulking, the 
substrate made of the organic resin material has 
flexibility, and therefore, there is a characteristic that 
cracks and damages cannot occur dislike the ceramics 
substrate. The above characteristic has been focused and 
proven by an experiment. 

For use of the printed substrate for wiring of the 
present invention, an epoxy resin substrate on which a 
glass fiber reinforced copper is mounted (hereinafter, 
referred to as a glass-epoxy substrate) is the most 
popular. Further, a paper phenol resin substrate and a 
paper epoxy resin substrate or a polyimide resin substrate 
or a modified triazine resin substrate can be used. In 
these substrates, a conductive coating using a copper foil 
is provided on the both surfaces thereof in advance, and it 



will become a base when forming a conductive portion of the 
printed wiring circuit and the thickness of the whole of 
the substrate ranges approximately between 0.1 mm and 2.0 
mm. 

Therefore, according to the present invention, the 
weight and the thickness of the substrate can be decreased 
into one third to one tenth of a plug-in package of the 
conventional ceramics substrate, and it is possible to 
provide an appropriate plug-in package which satisfies the 
trend in downsizing of electronic components. 

On the other hand, a substrate made of an organic 
resin material is generally superior to a ceramics 
substrate in flexibility, elasticity and bending 
characteristic, and it also has an advantage of a 
resistance to a mechanical impact caused in a fitting 
method such as caulking and a heating impact such as a heat 
shock. 

Therefore, according to the present invention, when 
fitting the pins into the through hole provided in the 
substrate made of an organic resin material, cracks and 
damages cannot occur dislike a conventional ceramics 
substrate, even if a fitting method using a mechanical 
impact such as an impact rivet center for caulking is used 
and the shape of the through hole is deformed when fitting 
the pins. 

[Page 3, upper left column, line 3 to left below column, 
line 13] 

Fig. 3 shows a perspective view of a pin used in the 
present invention. A pin (ha) has a circular or an oval 
shape in a plan view and a portion "A" thereof is thicker 



than the diameter of a through hole. A pin (to) has a 
square or a rectangular shape in a plan view and a portion 
"A" thereof is thicker than the diameter of the through 
hole. A pin (ti) is a pin in which a pin (ni) or a pin 
(he) is provided with a brim at a portion B. The brim has 
an advantage that positioning or engagement of the pin 
becomes easy so that the pin is firmly mounted on the 
substrate. Further, there is an advantage that the 
contacting area to a through hole land portion is- increased 
so that an electrical contact can be enhanced. As shown in 
a pin (ri) , the pin also has a portion in which almost all 
of the sections are thicker than the diameter of the 
through hole. In such a straight-type pin, when fitting 
the pin in the through hole by caulking, a portion of the 
pin is deformed so as to generate a potion of the pin whose 
section is bigger than the diameter of the through hole or 
an inner wall of the through hole can be expanded by forced 
fitting of the pin. 

According to the present invention, the through hole 
is provided in a glass-epoxy substrate or the like, and a 
plating film which is relatively flexible and has good 
conductivity is formed in the through hole using copper, 
nickel or gold plating. The any of the above-mentioned 
pins having various shapes is fitted in the though hole 
portion of the both-sided printed circuit board using a 
rivet center or other pin striking machines. If necessary, 
welding is also performed to fit the pin more firmly. 
Thereby, as shown in the sectional views in Figs. 5 and 6, 
the diameter of a middle portion of the through hole is 
relatively large and a wall portion of the through hole is 
deformed to expand its diameter. The side wall of the pin 



entirely contacts to the wall portion of the through hole, 
so that the pin is firmly fitted and contacts to a 
conductive portion of the substrate. In the pin 
manufactured by the above mentioned method, a metallic wall 
made of a relatively soft metal such as copper, nickel or 
gold plating is deformed, and therefore, there is an 
advantage that the pin is hard to be detached from the 
through hole. Further, as the contact area between the 
conductive wall surface (3) and the side wall of the pin is 
increased, the electrical conductivity can be enhanced and 
the pin is never detached or loosed from the through hole 
by a vibration or an impact after the pin is mounted on the 
substrate. Further, as an engagement portion such as a 
brim is provided on a portion of the pin, enhanced 
positioning or stability can be obtained when mounting the 
pin on the substrate. The brim can be provided on a head 
portion of the pin as shown in Fig. 5 or a middle portion 
of the pin as shown in Fig. 6. This is because, the 
engagement function can be obtained sufficiently in either 
positions. Preferably, if the pin and the through hole 
manufactured by the above mentioned, method and the land 
portion provided in the vicinity thereof are welded to 
reinforce the joint of the pin, the pin can be fitted more 
firmly. 



